The epidermal nerve fibre network: characterization of nerve fibres in human skin by confocal microscopy and assessment of racial variations.
As a first line of defence, the skin is equipped with a complex and interactive nerve fibre system to detect irritants and maintain homeostasis. The dermal component of this fibre network has been well characterized and fibres are known to extend throughout the viable epidermis as free nerve endings. To date, this epidermal component remains poorly characterized. We have visualized human volar forearm epidermal nerve fibres by laser-scanning confocal microscopy using the pan-neuronal marker, protein gene-product 9.5 and specific antibodies to substance P. calcitonin gene-related peptide and nerve growth factor. In addition to the varicose free nerve endings, there is a 3-D fibre network in normal human epidermis, with frequent branching of fibres. Branching can be seen to converge on a central trunk apparently extending to the dermis. Thin unmyelinated fibres can be seen in all layers of the viable epidermis. Substance P staining is rarely observed and is much less intense than the protein gene-product 9.5 staining. Calcitonin gene-related peptide and nerve growth factor were not detected in volar forearm epidermis by this method. Pretreatment of the skin in vivo with the neuropharmacological agent, capsaicin, resulted in loss of epidermal fibre staining indicating that these are sensory fibres of the primary C-afferent type. Epidermal innervation in racial and ethnic skin types was also assessed. No apparent difference in innervation was observed between European caucasian and Japanese/Chinese skin at the architectural or biochemical level, i.e. the presence, properties and biochemical content of fibres was similar in all cases tested.